They estimated a minimum prevalence of 108 cases of MODY per million, with half due to mutations in HNF1A-MODY. The study included all cases of MODY diagnosed through the UK testing laboratory over a 12 year period, but had the limitations of not being community-based and only included individuals who had been referred for molecular testing through secondary care.
The identification of monogenic diabetes allows targeted management and screening of at-risk relatives, so accurate prevalence figures are necessary for service provision. Despite this, information in this area is limited. This is largely because of the high costs of molecular testing, meaning that large-scale re-sequencing efforts to establish prevalence have not been done. Two studies performed prior to the availability of molecular testing estimated the prevalence of MODY in Germany at 0.14% and 1.8% of diabetes cases, respectively [2, 3] . A paediatric survey from Germany and Austria of 40,757 individuals diagnosed with diabetes before 20 years of age identified that 0.65% had MODY confirmed by genetic testing [4] . The only previous population-based study (from Norway) reported a prevalence of 63 cases of HNF1A-MODY per million but did not investigate other genes [5] .
We aimed to estimate the prevalence of diabetes subtypes in young adults diagnosed with diabetes up to age 45 years by a combination of community survey and subsequent molecular investigation [6] . The study was performed in 12 general practitioner (GP) surgeries in Oxfordshire, UK, with 118,927 individuals registered. Between March 2005 and June 2006, practice computer databases were used to identify individuals diagnosed with diabetes. The study was approved by the Oxfordshire Local Research Ethics Committee. Individuals participating in the study gave written consent. Figure 1 illustrates the study recruitment strategy. Participants completed a questionnaire to provide information on current medical treatment, diabetes presentation, date of diabetes diagnosis and family history. Individuals who fulfilled inclusion criteria then underwent physical examination and collection of blood for HbA 1c , lipid profile, glucose, C-peptide, GAD antibodies (GADA) and DNA. Selected individuals (n=57) underwent molecular testing as part of the Young Diabetes in Oxford Study [7] . HNF1A and HNF4A gene re-sequencing was performed in GADA-negative individuals with evidence of endogenous insulin secretion (fasting C-peptide ≥0.1 nmol/l) and either diagnosed at ≤30 years or ≤45 years with absence of metabolic syndrome (n=39). GCK re-sequencing was performed in individuals with fasting C-peptide ≥0.1 nmol/l, fasting glucose 5.5-8.0 mmol/l and HbA 1c <8.0% (n=23). All individuals were genotyped for a common diabetescausing mitochondrial mutation (g.3243A>G) using real time PCR (Applied Biosystems Taqman 7000; Life Technologies, Carlsbad, CA, USA).
Subtypes of diabetes were defined according to clinical and laboratory data. Type 1 diabetes was defined as permanent insulin treatment within 1 year of diagnosis with evidence of severe beta cell dysfunction (C-peptide ≤0.09 nmol/l), positive GADA or both. Latent autoimmune diabetes of adulthood (LADA) was defined as diabetes with positive GADA but no requirement for insulin treatment within 1 year of diagnosis. Those with evidence of endogenous insulin secretion, negative GADA and no evidence of a genetic cause were classified as type 2 diabetes. MODY mutations were classified as pathogenic if they were previously reported or co-segregated with a MODY phenotype in diabetic family members. Census population data was used to calculate the estimated UK prevalence of MODY. Statistical analysis was performed using SPSS v16 (IBM Corporation, New York, USA).
Within the 12 GP surgeries, 3,280 (2.8%) of 118,927 individuals were identified as currently diagnosed with diabetes. Questionnaires were sent to 740 individuals (23% of those with diabetes) identified as diagnosed with diabetes up to age 50 years and currently aged ≥18 years. In total 265 responded, of whom a further 59 individuals were excluded because their age at diagnosis was >45 years, leaving 206 (28% of those invited) who attended the research clinic. There was no difference in the characteristics of responders vs non-responders. Mean (±SD) age of diabetes onset was 32±12 years and 124 participants (60%) were male. Ethnic origin was 87% white, 8% black, 2% Asian and 3% other or mixed ethnicity.
On the basis of the criteria defined above, 69 individuals (33%) were defined as diagnosed with type 1 diabetes and 111 (54%) with type 2 diabetes. Twenty-six individuals (13%) were diagnosed with other diabetes subtypes, including 18 (9%) diagnosed with LADA, six (3%) with HNF1A-MODY (from five families) and two (1%) with mitochondrial diabetes. Other types of monogenic diabetes (GCK-MODY, HNF4A-MODY) were not found, probably because of the relative rarity of these subtypes compared with HNF1A-MODY, and also because those with GCK-MODY have a phenotype of mild fasting hyperglycaemia, so may not fulfil diagnostic criteria for diabetes required for inclusion in the study. This suggests a prevalence of HNF1A-MODY of 6/3,280 or 0.18% of those with diabetes, translating into a population prevalence of 50 (95% CI 10-91) per million. Investigation of relatives of the probands identified four additional MODY mutationcarrying diabetic family members who lived locally and attended the same surgeries during the period of study. Taking these individuals into account led to an estimated minimum population prevalence of 84 (95% CI 31-136) cases per million for HNF1A-MODY. This is in agreement with previous estimates from the UK and Norway [1, 5] , but may represent an underestimate because we did not adjust the estimate to take into account possible cases in non-responders and the study only included individuals diagnosed before age 45 years. This study examines the prevalence of subtypes of diabetes in primary care for the first time. We found that 13% of individuals who had been diagnosed with diabetes in young adult life had an aetiology for diabetes other than classical type 1 or type 2 diabetes. Apart from accuracy of diagnostic coding [8] , this will affect their management and, for those with genetic forms of diabetes, has implications for the screening of relatives. Our study suggests there are at least 5,000 cases of HNF1A-MODY in the UK of whom nearly 90% remain unidentified [1] . We agree with Shields and colleagues that a more systematic approach to genetic investigation is required [1] .
